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(54) FIXATION OF SUBSTRATE TO BE TREATED IN PLASMA TREATMENT EQUIPMENT 

(57)Abstract: 

PURPOSE: To prevent generated plasma from getting around 
into a rear face of a substrate to be treated during plasma 
treatment. 

CONSTITUTION: Due to a vacuum exhaust pipe 3 which is 
installed in a substrate holder 2, a rear face of a substrate to be 
treated 1 is sucked and held in such a vacuum degree region 
that no plasma may be generated. In addition to vacuum 
suction and holding, an electrostatic chuck 4 is also used. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the fixed method of the processed substrate in plasma treatment 
equipment. In recent years, the improvement in dry etching technical [ at large ] is needed with the demand of 
high integration of LSI, and detailed-izing. 

[0002] Therefore, also in the fixed method of the processed substrate in plasma treatment equipment, the cure in 

consideration of the influence of the plasma to the substrate is needed. 

[0003] 

[Description of the Prior Art] It is easy to produce imbalance in the fixed force of the processed substrate which 
is an anchorage-ed, and the electrode fixed side which is an adsorption fixed side, therefore between an 
anchorage-ed and an adsorption fixed side, a crevice is generated, plasma invades, and the fixed method of the 
processed substrate in [, such as the conventional plasma reaction chamber, ] a vacuum has a bad influence by 
generation of heat and accumulation of the instability of the burnt deposits of a resist film, the abnormalities in 
a pattern, and a process tolerance etc., 

[0004] Moreover, to an etching rate, an ashing rate, or a membranous etching configuration, the electric field 
effect etc. produces the ununiformity of a control distribution, and gives a damage further to an electrical 
property. 

[0005] Therefore, an electrostatic chuck fixed method is developed and the fixed method which used together 
the gas-cooling-method method and the electrostatic chuck method for cooling a processed substrate further 
came to be used. 

[0006] Although, as for these fixed methods, the fixed force between an anchorage-ed and an adsorption fixed 
side is improved rather than the mechanical fixed method, since it is the method with which the adsorption 
power according [ on a fixed method and ] to an electrostatic chuck and **** by the gas cooling method consist 
of the force which works and conflicts, the life of an electrostatic chuck is short and secession of a processed 
substrate, the burnt deposits of a resist film, and the damages of a property often occur frequently. 
[0007] Moreover, the short life of an electrostatic chuck is based on the damage of plasma. For this reason, the 
wraparound to the processed substrate of plasma becomes a big prevention factor to the development of process 
conditions which thinks as important especially the controllability of the detailed pattern which is also a future 
near technical problem. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, it is necessary to prevent the invasion of the plasma of a 
between [ an anchorage-ed and an adsorption fixed side ] by vacuum adsorption in the field which plasma does 
not oscillate, and to remove evils, such as a physicochemical or electric damage of plasma. 
[0009] moreover, while acquiring the homogeneity of the electric field effect to a processed substrate, in order 
to reinforce an adsorption effect with combined use of an electrostatic chuck and to plan the prolongation-of-life 
effect of the life of an electrostatic chuck further, it is necessary to solve problems, such as transformation of the 
heterogeneity of the electric field effect, accumulation, and the material itself, a low etching rate, the 
heterogeneity of a temperature effect, the heterogeneity of an etching rate, electric damage prevention to the 
material itself, and electrostatic Chuck's short life 

[0010] Furthermore, you also have to take into consideration exclusion of the factor which will make control of 
the quality of a precise manufacture impossible by the detailed pattern in the future, this invention is offered for 
the purpose of developing the suitable method which solves many above problems. 
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[DOM] 

[Means for Solving the Problem] Drawing 1 is principle explanatory drawing of this invention. For 1, as for a 
substrate electrode holder and 3, in drawing, a processed substrate and 2 are [ an evacuation pipe and 4 ] 
electrostatic chucks. 

[0012] By this invention, when performing a gas cooling method, on the occasion of vacuum adsorption 
fixation in the substrate electrode holder 2 of the processed substrate 1, adsorption fixation of the degree of 
vacuum of adsorption fixation is carried out above 10-4 to which plasma generating does not take place - near 
10-5Torr so that plasma may not occur. That is, the degree region of high vacuum outside [ which can be 
plasma generated ] a field is used. 

[0013] And if combined use adsorption fixation with the electrostatic chuck 4 is performed, it will become 
possible to give still more positive stability. In order to carry out the state which the processed substrate 1 which 
is a charge of an adsorption bridging does not heat at this time, or a temperature control, the function in which a 
temperature control is possible is given to the adsorption side of the substrate electrode holder 2 which touches 
the processed substrate 1 . 

[0014] namely, evacuation pipe 3 formed in the substrate electrode holder 2 as the purpose of this invention was 
the fixed method of the processed substrate 1 in plasma treatment equipment and it was shown in drawing 1 
Tooth back of this processed substrate 1, carrying out adsorption maintenance in the degree of vacuum field 
which plasma does not generate — moreover, vacuum adsorption maintenance of the aforementioned processed 
substrate 1 ~ in addition It is attained by using the electrostatic chuck 4 together. 
[0015] 

[Function] With this invention It becomes the effectiveness to etching, and the hook of increase in efficiency to 
prevent that plasma rums to an adsorption fixed side and the tooth back of a processed substrate. 
[0016] therefore, the degree of vacuum of the adsorption fixation by the vacuum - field of the degree 10-4 of 
high vacuum besides a plasma generating area - 10-5Torr or ~ if adsorption fixation is carried out with the 
degree of vacuum beyond it Plasma does not turn to between a processed substrate and a substrate electrode 
holder, furthermore If an electrostatic chuck is used together and used The homogeneity of the electric field 
effect is acquired. 
[0017] 

[Example] Drawing 2 is explanatory drawing of one example of this invention, drawing - setting - 1 - a 
processed substrate and 2 - a substrate electrode holder and 3 - an evacuation pipe and 4 - an electrostatic 
chuck and 5 - a chamber and 6 - a lid and 7 - an O ring and 8 - a gas shower and 9 ~ a quartz ring and 10 ~ 
plasma —11- counterelectrode (gas introduction board) 12 is an electrode substrate electrode holder. 
[0018] Drawing 2 explains one example of this invention. Plasma etching of the aluminum (aluminum) film on 
a wafer is carried out using a silicon wafer as a processed substrate 1 . 

[0019] They are chlorine (C12) 60sccm and boron-trichloride (BC13) lOOsccm as etching gas. It introduces 
through the gas shower 8 in a chamber 5. As conditions for plasma etching, it is degree of vacuum 0.06Torr in a 
chamber 8. Frequency of 13.56MHz Output aluminum film was etched by 250-300W. 
[0020] For etching, unless it is the degree of vacuum of 10-2 - 10-3Torr, plasma does not arise. The vacuum 
pump for adsorption fixation is a rotary pump or a dry pump. It reaches. It carries out using a turbine pump, and 
The degree of high vacuum of the 10-4 - near 10-5Torr where, as for the degree of vacuum under adsorption 
fixation of the processed substrate 1, plasma generating does not take place, Or adsorption fixation is carried out 
with the degree of high vacuum beyond it. moreover Combined use with the electrostatic chuck 4, The 
distribution of the adsorption fixed force is equalized. Thermolysis is made smooth. 
[0021] 

[Effect of the Invention] as [ explained / above ] According to this invention Improvement of an etching 
distribution, the improvement of the throughput by improvement in the speed of etching and the reduction effect 
of a manufacture obstacle are remarkable, and reinforcement of the cost cut by reduction of operating capacity 
and an electrostatic chuck is attained, and it contributes to upgrading of a semiconductor device, and yield 
reservation — a place is large 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] processed substrate in plasma treatment equipment (1) the fixed method - it is ~ substrate electrode 
holder (2) Evacuation pipe (3) formed inside ****** This processed substrate (1) The plasma treatment 
equipment substrate fixed method characterized by carrying out adsorption maintenance of the tooth back in the 
degree of vacuum field which plasma does not generate. 

[Claim 2] The aforementioned processed substrate (1) It adds to vacuum adsorption maintenance. Electrostatic 
chuck (4) The plasma treatment equipment processed substrate fixed method according to claim 1 characterized 
by using together. 
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DRAWINGS 
[Drawing J], 




[Drawing 2] 
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